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(57)Abstract 

PROBLEM TO BE SOLVED: To enhance the energy quantity of a lithium secondary battery and also enhance 
the cycle life. 

SOLUTION: In a nonaqueous secondary battery comprising a positive electrode having a positive electrode 
active material, a negative electrode having a negative electrode material, and a nonaqueous electrolyte as 
components, the positive electrode active material consists of a lithium-containing transition metal oxide, the 
negative electrode material consists of a silicon-containing compound capable of inserting and releasing lithium, 
and the current collector of the negative electrode consists of a metal support body which has an average 
roughness of 0.03 ju m or more and 1 p. m or less and a thickness of 5 //mor more and 1 00 fi m or less. 
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>^7K*^-hy^^. *5Rfk*»*^-h y ^-^s 

;i^7 5y*'7^> *;VA7^7t K, ISIf, x^^- h y 

pHUi<i:it$n^v^\ 4~i3#$f*Lv\ % 
wraaiii o^-i o o < C^ff^Lv^^^ t<(-, 20 

°C~9 5t;as^O* LV\ ^)o#?gcDftb,(;S n C 1 2 ^ 

sfe**»34»6*5ettfkw» p d c 1 2 ta»**»d»& 

[001 9] wimztiz^j mik£%)<DBmt l 
&m£ft%&mtt'MM&<DM^&mxhn\$®X'i>i:^ 

^, t<(-, Ni, Cu, Ag, Co, Fe, Cr, 
W, Ti, Au, Pt, Pd, Sn, Zn^4T*LV\ 
t < (C, N i , C u , Ag, Co, F e , Cr, Au, 
Pt, Pd, Sn, Zn«^L<, $ bl-, Ni, C 
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u, Ag, Pd, Sn, Zn#i:<l^t£U\, 

[0 0 2 0] #3^^ffl^fcftSW*fl:£»*3!fc^5B 
■ymmft^tS®. 4$m0,ft*\ *-*X&9i=hs 

/u=t—/u, 7$y tfn/pfn y k>\ # y y/t-r s 
-r o**tt* y *' y tr=v^ 

^*S£-nft, t'-!)7y7C7'f K-7h77DOJf 
Vy-/^Jf-f7 D n 7n f 1/ y*I^#, #y:x^-l/ 

— 7Ky-7— (EPDM) , T-^yftEPDM, # y tf 

f/v^w^yw-h^o (^) r^y/wg?^* 

y ^^77/1'- 7? !) d^M) /w^fi'o" 
ft. If— ;V7tf- h^Olf ^/UiXx.'l-Sr^W-tS*' 

-g-ft, 7^!)D = ni^-7*^-^x>#i^ *'y^' 

5Ky3c^x/w^y ?i<?>ffim. tfy*.— f- 

^0)^-?fry3> (77^?) abSV^tif-X-OvJa 
h7 7yU^-n3:1f-U>\ ^y 7 •yit¥=-V fls&mif b 
mWJ7F77;^RifU>, *y 7yfklf- 

y r U\, fc^C&ffilf-f 57j£t L-Ctt» 

mit^mzne?. tm-ts. u 

i-5fR'5rSBtt»JIB©lfeffl»t L-cii. 2~3 0ii%# 
Jf*Lt\ £<ic, 3~2 0S*%##* U\ 
115-1 0 0%riW*LV^\ t<(d, 5-9 0%^ 
*L<r\, ttS^ixfcfe^-O^^Xa, 0. 0 1 jim 
~4 0 /j m^ff* LV\, t<SC, 0. 0 3~5 n m^fcF 

[0 0 2 1] *«WT?tt. ^SRffc'&fcfc&jlijCffr&'l* 
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r t^Tt-5„ ^ft^l-ii, #HaS6 2- 1 2 2 0 6 6 
-5§\ #M¥2 -6 6 8 5 6^ 133-245473^ 

RIW, #M5p5 - 2 9 0 8 4 4 ^m^m^.<D^m 
H»fc A3gJiftOS-&», « P^Bg6 3-2 4 5 5 5f, 
I363-13282^§\ |363-58763£K 
10 6- 2 1 2 6 1 7 *&«l::Ett©a*a£SjR9l*m, 4# 
PjB¥ 5 - 1 8 2 6 6 4 ^«^E*oj8*«MtR*S: 2 

4 o oX^zmzz\%M^u®Mj££*it=.tt®-efo<9 ^ 

•oit© 002 ABiiffis-rs xmwrn-? 

F-k #M¥5 - 3 0 7 9 5 7f, 135-307958 
-§\ l37-85862-5§-, 138-315820 -§-4s$RC: 

*k #PJ¥6 - 8 4 5 1 6 ^«fc|E*©*«f §r*Pt- 

ft, %/htti£, *4x#-ro^:fc<&£*#isk 7^/- 

20 /HffJI§ x 77!)D=hU 'HsMg, 7/1/7 y /I/ 7-^3-/1/ 
77^, 7r— ^^7'9;y^s fyfiy/?^, ^ 

t^77 5-?, 7>7'77y^, t-V/V77 5'^ 

30 *-vk ^71^^, ^yr-tv^co 

[0 02 2] t < ii, 5-182664 ^fgi- 

E*©#**m j fr#«<&*fcfc#» ¥«ttft, 

xe^f, y^j-ivmm. rt y n= h y^Wflioj^ 

tft»*LV\ ®-&ttii, ^■Y^k'&W^L-C, 2 0 
40 0 011%HT»SLV\ ^tjl:i0~1 000H 
%*s«fct)$f*L< ; 2 0~5 0 0S*%* 5 #l-*F*L 

So Ni, Cu, Ag, Fe7j5tf^L>'\ 
[00 2 3] *ft^«^ffi#W©5te»*ttffl t L T 
tt. Attffl-v?* 5 !l t ?A t ^ tS^©** L i, 

5 iTfttt, x = 0~4. 2^$f*LV\ ^T^mo 

y-*m&&&znmmmLtz'&%;. x = o~3. i 

<Ot5HI-@*5 i: -y--r ^^*^^A# < d t Sr 

50 T, x = 4. 2T'(J, illffSr^^T, 0. OVT'fo-5 
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©iixtU x = 3. 7ftt, JftO. 0 5 Vf*)ot 0 CL 

©tt,'»**»©JK*ttSE<fc:L, o. ovjtasfoig 

LTfiO. 5 V m'Jf-VA&M) ftifi^ 5 Pffi*tt«:ft 
btb5©lC*fL. 0. 0 5VBJ:, t<(-0. 0 
8V£JL_k (x = 3. 6) fti, 4VI^*9€J££ 

[00 2 4] ^ *Hb£<lfe<?)ffi&*£rJitt Loo, tJvf 10 
^ /WW* %&&-t 5 S**S:i*o^ft Srfi* in JHJ6 L X * 

J: 9 $ P>K*V^Jca&*&&3 - 1 Srav^fc* Lfc 0 
[0 0 2 5] #36?H-cB:, ISHfii U. *8WO* 

[o o 2 6]-*3swcfflv^e>n5jEffi«-^«yf-?Ag- 

*fiIfMfc*K*li1*-e*>5o £?£L<H:Ti, v. cr, 

Mn, Fe, Co, Ni> Mo, Wtf>e>SfJ;ft,3'>/£< 20 

3 75^2. 2©{H-g-^T'&<5„ <fc>5£f*L<«:, V, C 
r, Mn, Fe, Co, N i *»&iIHHx5'>fc< t t 1 

2. 2 0ft^Tfe5 0 ^Cio^i: LT#«-f-5S^m 
tC*tL3 0^7W<— fe> h5t5«C?®fflTA 1 , G a , I 
n, Ge, Sn, Pb, Sb, Bi, Si, P, Bttk' 
S-aWLTV^Tt>SV\ ±IEWIE®ffi^K©^T', -WC 30 
iSLi,M0 2 (M= C o, Ni, Fe, Mnx = 0 — 
1 . 2) , SfciiL i v N 2 0 4 (N = Mn y = 0~ 
2) -C*£ft5*tf*/P«fe&#+$$m©'>*'< 1 1> 
lMfflH5rti4S-©JL^ 0 ftfrW!-H, Li, C 
o 0 2 , L i, Ni 0 2 « L i , Mn 0 2 , Li, Co 
„ Nil-. C" 2 , L i , C o b Vj-t, O s , Li, Co 
b F e i- b C* 2 , Li, Mn 2 0 4 , L i , Mn c Co 
2-0 0 4 , Li, Mn, N i 2 -„ 0 4 , L i , Mn e V 
2-0 O- , Li.Mtic Fe 2 -. O, (r :Tx = 0. 
02~1. 2, a=0. 1 — 0 . 9, b = 0. 8~0. 40 
98, c = l. 6~1. 96, z=2. 01~2. 3) 

Tii, Li, Co0 2l Li,Ni0 2 , Li.MnO 
2 , Li, Co. Ni,.. 0= , L i , Mn 2 O, , L 
i,Co b V,- b O as (x = 0. 02 — 1. 2, a = 
0. 1—0. 9, b=0. 9~0. 98, z=2. 01 

~2. 3) as*tff>ft5o ' **ixoifii«EarttH*&ffir© 
[0 0 2 7] ^sswcffl^aiEffiisttKriv y^-^Aft 
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#E/£©&©f£&B(i, #ii?6 - 6 0, 8 6 7-g-OS 
?&3 5, »M¥7- 1 4. 5 7 9 ^MfKEflESft-Cfc 

[0 0 2 8] *J8WTfflV^jEffig4*K©¥*&lfcT-9->r 
X(i#(zPS5£$n^V^S, 0. l~50^mWSL 
l\ 0. 5 ~ 3 0 m mOfeT-COff^fd 5 9 5 %£1±T'£>5 

i^i*»© 1 8 %WTXfe D , ;4>ol5/i mELJt 25» 

hteb^K. BETmX'0. 0 1-5 OoiVg^S L 
<, #1C0. 2« ! /g~l» 2 /gi5^L^ t 
S»K5 gSr«W*l 0 0ml Sc*A»Lft:^f<OJ;S*fS 
CDpHi LtiiTKil 2WT^ ; 0* LV\ 
[0 0 2 9] *^PJWjESefeKSr«U5£{-J:oT#5^ 
LtiJ5 0 0-1 5 0 0°CX-fo5^ fcfl* 
»*L<, ^l:»SL<B7 00~1 20 0ttfc 
*?, #l:*fiL<tt.7 5 0~1 0 0 0tTfcS„ 
Wt LXi±4~3 0^Ffl^$f^L<, £6>l£#* L<te 
6-20 tifflVtb *) , L < fi 6 - 1 5 Bt^T-fc 

•So 

[0 0 3 0] **M©^3H^ffifflSJx5*«5)tt. «s£ 

-f Tir^-l^>^7 yi?, 77-^7'7^ > 

yfi>7'7y? 1 flry^l/7'7!'^', 7V7'7'7? 

y^Aiff^L<, ^<0A# $(4, 0. 0 1 
/i niEIi, 2 0^ my.T^$f * L < , 0 . 0 2 ^ m&t 

±, i 0//niWT©S?-^J: 1 9ff*Lv\ ;nbtt*tt 
tflW^L, 2SW±Sr(JffflLX'oiv\ Wffl-T 

t , 1 - 1 5 u nKDSfge^ i * L^o ^ 
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*tL 1~5 OSi%r-hZZbl>Wl£L< . #!C2~3 
77H hX'S, 3-2 Oti%f*)5wt #ftK£f£ 
[0 0 3 1] *38W?a*ffi^3W&fitfif-r5fc»t-iB* 

Df/Vt/UD-^, 7'^>8Na, XVTfV^m. 

^yr^j/i'SNa, #y tr-zi^i/— #yf- 

fa D #y7^!);V75K, #y t: Kp^-v 
T^yi-— K xfvy-TKySftttiWO 

*2£&;K y -^- > # y f-zi-i' dd k. *'Df h7 7^ 
p pifi/y, #y 7yfttr— yfv, 71-770" 

f !/y-^t7a d/d f UVil^, f— y^^ 

^'Difi/y, *!)ypt>y, if 
i/y-7 , pbfi/y-^xy^-*y-7- (epdm) , 

*/U*>"ffc;EPDM. *'y f=.>T-fe^— A-tttflg. /f" 
tv^ $y y y 1/ — h , 2-if;^>'^77^-h 
«£<7> (^^) Ti> y^xT-f^^tttJ T 

* y /vsi^.f/v*!^ (p< t* y 7v^>r 
/v-t? y b y/v*s-g-«c, tf-yur-feT— 

tf-^n^.^/v^r^-^-f-?,*" y f— /Ui^x/ix^tJ-g- 
fts i/y-7*^xyM-&^. !) ox M)> 
-7'?->*iyM^*, *'!)7 , ^-^y > 

y -y^dlM,^ *° y 3i^l/V^-^-> K, *°lJ3i^.T^ 

y t5 \^)^v9 >mm^ * y ^^.x/vftig, 
^^r^mmnn^jwy 3 ^ (7f 

5» #i-*°y !)/Hsx7f/i'io7f777 1 #a< 

>\ ^y 7s"fttfxiyrV^^(f P>tt2)„ w*xf>wg* 

<, #$tfi£#w*iT-»¥i£l^X;jto. oi-5/imO 

tO^lV^C^i^SK, 0. 0 5~l//m<Ot> 
~ 3 0 * L < , 2 ~ l 0 M%* s $f* L 

[0 0 3 2] icmma. m&ztnt.'&mz:ts^x. it^ 



(9)$B8 2 0 0 0- 1 2 0 8 8 ( P 2 0 0 0 - 1 2 0 8 8 A) 

IC 

tfX'ZZo iI5fi> ^y7°Pt'U >. #}) ^U^bfO 

3 oas%* : w*Lv\ -Y7i->^m^]ii> isitST>'*"tt 
[00 33] Kfc^wfcasrtaiEawffiroWjSJco^ 

fiv\ #ffifcfc9©»©*a*2EU:-T?*3#£. ESS 
feK <1>L<li:ftffi$m) ^WS*2JiEJl r h-C*>o-C'b 

'WW &£#t5SfcIEffig<IMI (fcL 

(t>L<ttaffi*f**) Sr£*rLfc^Stett 4 jE-gg^« 
(fcL< Sr£#^SJl«r»»-f-5fc»©« 
20 SJe. ^fl^iifcjEfi^tok '(fcL<ttAffi*m) 

[oo34] &mmizjE&mm<omJj-&tc\ttfimfi&<o 
30 m^-t^mxh-oxii^\ zixbovmmtt.. * 

lOOPPMKTv $T^L<tt^^tt^'bo>^Sl : *LV\ 
«a®i^Sn5fe^©fi|-g-|S2. 5fi*%«±, 9 6 
Sft%tJLTA s ff * t < , 5 fi4%W Ji, 9 5 J J;%£rF 
^iOff*L<, l0Sl:%yJb, 9 3ti%«Ti s # 
40 |c»SLV\ 

[0 0 3 5] *3FJ&4©W«tt8tf-i: LTIi, £JR, ^: 

• AiMCtt. #:M^6, izmmm, d-^-?? 

* L^o e ; F-^fig-r57C*€>2 OTCKfctf 5*«18fii 
*tLT(i, 5 X 1 0 9 Q • mEAT^»*LV> 0 
[0 0 3 6] &JR$*t Lt«, y^?Ai©KiStt# 
ftV^R. BP*> y ^ 9 A^&Srf^ <3 lc < t^Jg^ff * L 
50 <, A^WlCtt, ffi. -y^/K 8U ^o^^ *!)^7 
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e> tttt, tttt, fitt, »«roi^-fn 

■Ct<t<, S*gri s 0. 0 2 (i mW, 20//m«TA : 
#SL<, 0. l^mJ^-h, 1 0^ro£iT^<fc!PSt*L 
v\, -ftb©&)g$*tt, *ffi#iS*t-*ft:$n-Ci^j: 
v^t ©a s ff* L< x SHb^lxTV^ t # dttilTc^HM 

[ 0 0 3 7 J KjRfitf-i: LTtt, tt**ffiffiiftif 

£^5^lcffl^kftS^S$l;4>ffl^ibft5o 
[0 0 3 8] £fCWi;:««te&m:4vvk*#tt&*fc 
LTtt, f7ny<D»*v S iC, mtTsi-^~<> 

S^OO. 0 1 ffif EA±, 1 0 fflFEATTMie 5 i ff * L V \, 
[0 0 3 9] IE (A) 0«@v—h}iIE (A) H<D-S-#I 

y^aySfclJiv^a^Ot©) , 

If-, tm'/a^-, T'^^^y^^f— , -<^>h-> 

Tfiiwi^i. #i^£ LTtt*kL< ttWs 

&l>\ #&^©pHttjM£T-tt5~ 1 0, ESfB7~ 
1 2 % LV\ 30 
[0 04 0] fi*tt«* (DfifeX-fi 0^t J^tBJfcS 

0!i x. wr, y — * d — /M£, ^-fi'^hp -^te, ^ ^ 

— Vm. ^^F;i-v3>S, 77^fK 

WKSf * U\ 0. 1-10 0 m/#©if gT' 

*«lii s «ft©a-C*5»&fctt*ixb<0S«lS:ISIl* 

7t!i©7<££t;:£9&i6 6ft5o #sttft£*s©^tt 

Mi, fRJB. US, 
*^tllRtm«»©flUmc:J:9ft«L )&7K$ft5„ -ft 

5. K»»flfttt8o~3 5ot©en#ff*L<, mc 

l0 0~2 6 0t(0®iW«LP o gJI&W^Tktttt 50 
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2 0 0 0 p p rnUT&Rt. L<, 50 0 ppm£lTAU 

PK^ftftl/^V 1 0 k g/c m= ~3 t/c m- 
*LV\ * W^'-y'U'^feWT'U'^igSti, 0. 1~ 
5 0 m/^jifSL^, yu^ifi^tts ^?S~2 0 0°C 
#$f*LV\, 

IS-C-#>fttfk<, WICiLT, tV7^yl*'!)v-, 
7j-$^^- ir/H3-^^7Ki)-7-, *!)YS 

fit LX, JFSMi. mtt^^^A^ffl^fctl 
5o #1-, ttfCiLT, *!)7pe^ jjfy^f-v 

fV>J:f7Dy©il^ #!)ifV7t77D VCO 
L< , ^ffii L-C»?U47^yUA-C*>5 t 

5-5 0/! m©»?Lffi7^/l'A^$fSLI/\ 

y r n t° u v 7 /v- A §r!i -g-^/c^-g- 7^;UA?ri 
[0 04 2] «BjR«-jRI^«a[i:*fflE»»&«fiR 

So y ^^A-^«jfeict5(t?)^Stty f7^#i 

X(i\ 0l]^Lii\ L i C 1 0 4 , L i BF 4> L i P 
F 6 , L iCF 3 C0 2l LiAsF',, LiSb 
F 6 , L i B lo C 1 lo , L i 0S0 2 C„ F 2 „. 1 T'^$ 
ttS^/l^ti^/W^gfc (nfJ6«T©]E©SS!c) . L 

1 K (SO z C„ F 2 „„) (S0 2 C. F 2 ..i) X'MZ 
tlZH Y"& (m, ntt-til^*l6EJlTOiE©S«) » 
L i C (SO z C, F 2p .i) (S0 2 C„ F 2a .O (S 

0 2 C r F' !r .,) T'*$tl5^^Kfi (P, rti"?- 

$J», LiAICU, LiCl, LiBr, Li I, 

^nn^y>y^>7A % E37rc^u*!7^y^^A^t' 

©l i ttcs:_htf * z. t ^mUs, ^tib©-a*fcttna 

F 4 RO'/feS^ttL i PF e ^^L7ht,©^»iL 

7K'^tt)0. 2~3^-/U^*LV\ 
[004 3] *5§B^T-^ffl-C-% 6jg^'t LTtt, 7'n t c 

— ^dooi^-w^tj— j^g^hyy 
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yK 1. 2 -v* h*i/x-?>\ r byt Kn77>, 
K, l. 3-/^y7^ 2, 

utl-iv) -l, 3-^y7>, *wri b\ ^ 

h=HJ^, = ^n>^y, zc^b^-y A, yy 
^p/o^x'K y i^T'K h 'J * h^v- V 

y^^y^yi^, io 

l/y^-^-Mtf^ Th7tKP77>i^> 

o b>tt^r»jSiSE%#tf5ifc*£-ct, r.*i?>©-«.* 

v\ h t Ltliifi'f*-**-h. 

;/n fl/>*-*'-^-h^?SLV\ *fc. 20 

K y^/wr^ /utj — ,h LV\ 
*«Wt?^fflt?t5Sft|j$i: ITS, jc^vv*-** 

— K 7'n t*l^>75— K 1. 2 -vV K^rv^ 
? ^ , X'l-7J — b h 5 V N Si /W* 

— b&SS^L^fl^lCL i CFs S0 3 , LiC 
IO4, L i BF* jo<fcUV$fc»L i PF 6 £-&tp|| p 

' JSi&dW* LV\, #l-7°n t°ly>7J-^^— h t L< !i 

h -b L < (4 v^fvK* h < t i— 30 

LiCF 3 S0 3l L i C 1 0 4 > t» 

KBLiBF, (otpa»t>atfnfc'>&< t 

[0044] m»fficofa(-^cot«'i®frmMKt> 
t-tt, l i »iftft > ^oyyft*. fkum&fru&Si 

<*a£>*VC^3. ^A'tt, Lis N, Li I , Lis 40 
Nj 2< L i 3 X — L i I — L i OH. L i .1 Si0 4 , 
L i 4 S iO, - L i 1-L iOH, , L i 3 P0 4 - 
a-„> L i 4 S i 0 4 , L i 2 S i S 3 , SEftDWt^ 

[0045] *r«@ft*ij?fc-ett, ^y^v-^**-^ 
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[0046] */c, tts^sam^ttSrafi-t-s b«j 

yv>, telly, fD-/K h y y>7"5 > s 7 

jc^/u^/^y— /K h y ^■'}-fvy^^-?r'i K hi) 

Dy/viN, n' -ti-f^Dyyy, ni^-uy^* 

a 1 c i 3 , »*tt*!)-r-«SgttK©*y 
-7— , f y if yy*^*/U7^ K, MJ7yu^W7> 
7-fy> ^/is*y>-^ or y — ^ft-g- 

1 2-i'77y-4oi9)'^7?y3-- r-^is, 

^^tyf/l'*^*!) b !)7? Kt 4 -T/P^f'^ 
"7 AJ£, Z^^^u* = i> J*&t£ ¥ & m Cf r b & X' # . 

[0047] £7c, m^fS^^ttic-r^/c^fw-g-ysp 

[0 04 8] «#NRtt^ 7fc^^«ilSf^SrT-^ 5 *i»t 

®?5>cDg(4, 0. 1 ~5 0 0 p pm, £ *)£F£ L< ii 
0. 2~1 0 0 p pmT£>5„ 
[0 0 4 9] m»flStt> lgltftALttJ:^ 
i\ 2@«.±tc^ftTttA-t-5^i:^ff*LV\ 2@« 

[0050] *&wxm®X'Z 5«ffite*5i?>'fl;*jS« 

m& (SUS304. SUS304L, SUS304 
N, SUS316, SUS316L. SUS4 3 0, S 
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mx-h<o. »ax, HBJKiSi*. simmm 

JE±#©*t3ffc L-C*tP«l-$^#Srfflv^w4:4s-Tft 
5. rote, f^ffi^*^ h4f©S«-|^oa*Sr 
V^5*jSfe1>?]ffl't"5ri:«sa*5.- rote, 

fcLT, fca-X, PTC*f§) Srflt*. 

[0051] **^-cffiffl-t : 5 y — KSi-i4. 

Srffl^SrtasfflJfeSo fcifefo K 

[0 0 5 2] *^T-^fflT*# 5^-5^5' Hi. WKt 

[0 0 5 3] W±Oj; 9l-LTffi^3:Tf)n/c*?ifett, 
I— i/V^MSSrJfe-TO^^f* LV\ ^— v?>^St- 30 

ffcp, y^A©#*£i£-(c+57t*0?£g$J<JP, fS» 

«r#A3*5fc»0>«Hi-<\ «afe©H{£/8?c«ef©y^ 
■7-MfAi:©5 0-1 2 0%£f?A-t£>oas$f*LV\, 

«»Rj£SrJS-i^-r5fc«><o(ftfl^aat, ¥ij^ofc*o 

[0 0 54] *3BW«0gttfkflH«)ff* LV^-v> -if 4k 
fl= (itUMJI^tt) BftOI0t-*5, £S;J3 0 C C&1± 
7 0 "CtAT^iT* L < , 3 0 tfiti 6 0 °CW T# «t 0 ff 
$L<, 4 01CW±6 0°CWT^$6i-»S L^. * 
fc, MiS«ffitt2. 5VK13. 8V«T«IL< t 
2. 5VU±3. 5V£JIT* S J:9»*L<, 2. 8VH 
±3. 3VW7i'S?>l:tf*L^ i-S^^JWrattl 50 
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0 WJb 2 0 B WTASfi 1 * l < . 1 B W± 1 5 B 

<. 4. 0 5Vyi4. 3 VETFa^SfSlX, 4. 

1 V«l4 . 2 VJ£A7;4SJ!lc4t* LV\ Stifle© 31 - 
•>*>^*#iL-CIJ. 0MS«E#3. 9V«±4. 3V 
WT-4 s Sf*L<, 4. 0VEii4. 2 VJ^T^I-ffS 
L < . SSti: 3 0 t£t Jb 7 0 t-tilTiStf * L < , 4 0 1 

2 0Et±2 0 B«Ti s ff*L<, 0. 5 0W±5B«T 
10 i>m^^L^\ 

[0 0 5 5] *5SKO««ltt^5«^ CT^iSWT-^S 

£*l5o *§s*tt L-cs, «mz«^=--^ tt*? 1 - 
W 

[0 0 5 6] *5S^o«?ftti^lfl-JCCTlS«*8rE5i] 

So *fc*^<y^t-tt, tSEIElftlHlK (DC -DC a 

[0 0 5 7] ^^Onl^ttfiS^^ttllS^ttffl^^So 

-Bgu-^^yy, uisZttZyj/ir 
a, /-M^yny, / — hay— t'o, «-f-#*B, 

[0 0 5 8] 

[0 0 5 9] Hifeffi] 1 
^g«fttLT^ B a B ^«^ 1) , 

^(^figLfcWTO^fk^fei: LT, Si-Ag-g- 
^ afiJt4 0-6 0) , 

LfcL i„ S i A^^f y^n^T^a-^SrlV^L 
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-> D # SrrH£ U 10 0 OtT-ADf&L-C^&iifcf 



mm 

-S i 

lit 9 0 - 1 0) , *1M?;i6o# 

ftolUSi S i -A gtf>fii;Jt 4 

0-6 0) , *!)7^^-!lry3g^N-^f/i/f 
d >J K>5 0 gtc:®^Lfc?Slc:^-i'S§r3 0 gj&UQU 

6) CD^fcHF-lM XfJ t^-f*tt>0. 0 5~4//mO 

ftSr+»^»^u-cft6>nfc»ffSri 9o g , &mmt 

LT^y ^j/ft t=!)f> 1 0 g£N-^.'l'-2 -fc° 
p y KV5 0 0ml Ltv AS^-.* h Srf^J5fe L 
fc. 

[0 0 6 0] jESgfefjL i Co0 2 2 0 0 gt7tf 
V^-fyy? 1 0 g tSr**v ? ^tf-t?ii-&U St^ 
-C*g«Mi U^^j/ft^yfys g U N 
- * ffr- 2 - f n y K> 5 0 0 m 1 ^D^S^S-g- 

[0 0 6 1] ±ST?f^j*LfcjE«-&5H'<— ^ h i^U- 

ffil::&*, 15 0tft««o-5-^v^|-?ffiltfi@! 

fco S ; - 5 otKTOft* 

mCD^ffi^O. 0 7 ^ m(D&Jg?g*mft (SB, =5-^ 

.jEsewwasy^ l-c 4. 2Vi^ 

5^if--r^/K^*m^a:t±iBAStt-^/5 J 0. ovi: 



® 10 



20 



30 



(imm 2 0 0 0 - 1 2 0 8 8 ( V L 1 0 0 0 - ] 2 0 8 8 A) 
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* [0 0 6 2] fticH^tt&iOiz^icL-r^sgLfc. r 
/U=f>#BtC-c\ 2 0 0 cc«JSP«^!)7'Bfl/>t 

Hici6 5. 3g©M^f , i'i'^ii. m;^^ra^3 

0^%&7Lte^&0lZ&MLr£i>b* 22. 2g^8 
3^U>§r'>flrfoigJ»L;fc.- 0. 4gOLiB 

F t , 12. 1 g©L i PF 6 ^fSiE^S 0 C C 

i^j:5«-tt«u<t*se>, -ttt^n>i#^, ±fe^yyn 

1 . . 1 3 5 T-*fe@PJOf(Sfr-C-fcofc., 1 8 p p 

m (jsCHSfi^S! fgh&^MK C-2 10S* -A 7 4 > 
^-*#SiSEgE»T«) . jg«»»il2 4 p pm {Zf 
XiJ>ff-*:-)\,-7)\,—ScWF%kb U 0. llSNaOH 

[0 0 6 3] '>J>>^-«ftttJJc©«t5^L-Cfffi8L 
fc 0 Ull^v-m^^^^srlftW-t-Sc -kSET-m*L 
fciE&v'-K mtt#y ^^y:7^u.Ag!-fev<^- 
H^m^m^mt-tLo ^©tiEiLfctge (2) & 

ilttt ( 1 ) (cilxtt U -L8!!&&« ( 3 ) S-Mlcff 
Alt Cl©«ftfl5rtte±IEflMP»t:&ALfc«, JES 
StS^F- (6) , *6*y>^\ PTC*r (63) s «3fi£Br 
* (62) , (61) &1&ML1fi><r>&tfx>>r 

•yh (5) fctfLT^LfcTRiSMil&SrffcSLfc. 
[00 64] ±ta<DRiS^«fth & 1 . 5 A-C*?Em-t-5o 

;ia>$§-S\ ^Hfi4. 2 v^-c-^i:cfuX3Ei:L, ^mw 

*&*»b2. 5^^Sii-T6^T-4. 2Vt-^l:Ko 
i5tc*««aSSrfty»Lfc. ft«(40. 2 Ciffi:t 
3. ov&tfemM'VMMLfz, tot %<DW, 1 ^ 

^(ontmmm. i^/v^-s c^ttsj: 

A- § Ofiil$$?rS l L fc„ 
[0 0 6 5] 



«ffi(V) 



(Wh) 



1 


1 


Cu 


2100 


3. 5 


7.4 


80 


2 


1 


Ni 


2200. 


3.5 


7.7 


83 


3 


1 


Ti 


2000 


3.5 


7.0 


80 


4 


1 


SUS304 


2200 


3.5 


7.7 


82 


5 


2 


Cu 


2100 


3.5 


7.4 


82 


6 


2 


Ni 


2000 


3.5 


7.0 


85 


7 


2 


Ti 


2100 


3.5 


7.3 


78 


8 


2 


SUS304 


2000 


3.5 


7.0 


81 


9 


3 


Cu 


2200 


3.5 


7.7 


82 


1 0 


3 


Ni 


2100 


3.5 


7.4 


86 


1 1 


3 


Ti 


2100 


3.5 


7.3 


70 


1 2 


3 


SUS304 


2000 


3.5 


7.0 


78 
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1 3 


4 


Cu 


2100 


3. 


5 


7.4 


82 


1 4 


4 


Ni 


2200 


3. 


5 


'■7 


82 


1 5 


4 


Ti 


2100 


3. 


5 


7.4 


81 


1 6 


4 


SUS304 


2000 


3. 


5 


7.0 


78 


1 7 


5 


Cu 


2000 


3 


5 


7.0 


75 


1 8 


5 


Ni 


2100 


3. 


5 


7.4 


80 


1 9 


5 


Ti 


2000 


3 


5 


7.0 


78 


2 0 


5 


SUS304 


2100 


3. 


5 


7.4 


81 


2 1 


6 


Cu 


2000 


3 


5 


7.0 


78 


2 2 


6 


Ni 


2000 


3 


5 


7.0 


75 


2 3 


6 


Ti 


2100 


3 


5 


7.4 


81 


2 4 


6 


SUS304 


2200 


3 


5 


7.7 


82 



[0 0 6 6] HJ£ffl- 2 



0. 03(im, 0. 05^m, O. 1 ii m % 1 (/mit 

sEAfl-Httft 1 1 mmK Lxm* 25-28 $^$1 1 

2 0 ^ m-C*^ffifi$^0. Ol/imcD 

1 « 



W 7 ? 

2 5 

2 6 

2 7 

2 8 

2 9 

3 0 



0 . 0 3 
0.0 5 

0. 1 

1. 0 
0. 0 1 
0. 1 



[0 0 6 8] £ hK.W!k 1 <nM&Mmfc$:W£fr2 0 // 
l§]«t- LXitg{fflroA1S->- h £fMc tmffi 310 

[0 0 6 9] #$gW©mm#£rffi^fc«?iU~2 8 tit 

>f */HSlftj5 I &&$*VT^5 0 $b(-m?fi2 5~ 
2 8 t^?fe2 9 b 3 1 Ott^P>, *S5fi$ti0. 0 3 

7c, £lfc0^fflWc]Elig&fCL i C o0 2 §:L i N i 
0 2 ^LiMn 2 0, l:gx.ttl*Ml, 2tl5]#/i 

[0 0 7 0] 



2 9'£\ ftt?& 1 roft^m^Srff $ 2 0 /* mfiiftj 
#0. 1 /i : mWT.'l'? = ^A?S^^S-t-5EJl^Hc«?&l 



2 5~3 0 SrfflV\ 3 
[0 0 6 7] 



ife3 0£f£ofc 0 ZtiboWfa 
1 fclSlflifcRR&m^© 



i mAh 




-tfh 


30^ 9?Vt» 


2060 


3.5 


7. 


2 


7 0 


2100 


3. 5 


7. 


4 


7 8 


2100 


3.5 


7 . 


4 


8 O 


2080 


3.5 


7. 


3 


7 5 


2030 


3. 5 


7. 


1 


6 0 


2200 


3.5 


7. 


7 


4 9 


[5 




1] 


-91 





2 #(Hl«11^ 

3 ±nmm 

4 iEgy-K 

40 6 jEmm=F-&mtoz>mb& 

6 1 JE^iSf&^ft 

6 2 mcfLit-W^T- Wyf) 

6 3 PTCS^ 



(imm 2 0 0 0 - 1 2 0 8 8 U> 2 0 0 0 - 1 2 0 8 8 A) 



[01] 




F $ — J* (#%) 5H003 AA01 AA02 AA04 BB01 BB02 
BB05 BDOO BD02 
5H014 AA02 AA04 EE05 EE10 HHOO 
HH06 

5H017 AA03 CC01 EEOO EE04 EE05 
HHOO HH03 

5H029 AJ02 AJ03 AJ05 AK03 AL01 
AL02 AL06 ALII AL12 AL18 
AM02 AM03 AM04 AM05 AM07 
BJ02 BJ04 BJ14 DJ07 EJ01 
HJOO HJ04 



